Summary.-A total of 3,169 cases of lip cancer in males and 303 cases in females were diagnosed in Finland and reported to the Finnish Cancer Registry in 1953-73. The diagnosis was verified histologically in 95%o of the cases in males and in 92% in females. The mean annual age-adjusted incidence rate was 7.3/105 in males and 0-5/105 in females. The annual incidence for males has decreased since the early 1960s. The decrease involved all age groups and was not due to a cohort effect. Only a very slight decrease in the risk was observable in females. The incidence was clearly higher in rural than in urban areas, the urban/rural ratio of the age-adjusted incidence rates being 0-6 for males. A decrease in the risk with time was observable for both urban and rural populations. The risk was highest in the northern and eastern parts of the country, for both urban and rural areas. It was concluded that the decrease in the incidence of lip cancer in Finland cannot be accounted for solely by the process of urbanization. An inverse relationship was found between the mean annual amount of solar radiation and the risk of lip cancer. The results are not in accordance with the theory of the association between exposure to actinic radiation and the risk of lip cancer. The synergistic action of some other factors related to outdoor occupation, and probably smoking, would provide a better explanation for the observations in this study.
CANCER of the lip is rather common. Among most white populations, it constitutes the main subtype of oral cancer (Doll, Muir and Waterhouse, 1970; Waterhouse et al., 1976) . In the Nordic countries, about one half of all oral cancers occur in the lips (Ringertz, 1971) . The risk of lip cancer varies greatly in different parts of the world, especially in males (Table I ). The highest rates have been reported in Canada. In females, the risk of lip cancer is lower, and the variation between populations smaller, than in males (Table I) . Rural populations experience a higher risk of lip cancer than those in urban areas (Wynder, Bross and Feldman, 1957; Keller, 1970: Anderson, 1971; Clemmesen, 1974) .
A north-south gradient has been shown in the incidence of lip cancer, those living nearer to the equator being subjected to a higher risk (Wynder et al., 1957; Dorn 64 and Cutler, 1958; Keller, 1963 Keller, , 1970 ; the gradient is similar to the one observed for skin cancer. This has been interpreted as supporting the hypothesis of an association between exposure to sunlight and risk of lip cancer (Stoddart, 1964;  Berenblum, 1970;  Keller, 1970) . Further evidence in favour of this hypothesis has been found in the observation of an excess risk of lip cancer among farmers and other outdoor workers (Nicolau and Balus, 1964;  Keller, 1970; Registrar General, 1975) and in the fact that a large majority of the tumours occur on the lower lip. A recent study based on the data from the Third National Cancer Survey in the U.S.A. failed, however, to support this hypothesis: no relationship could be found between the lip cancer incidence rate and latitude (Szpak, Stone and Frenkel, 1977 Anderson, 1971) . This paper is a description of the occurrence of lip cancer in Finland. Particular interest was focused on the possible role of sunlight in the aetiology of this type of cancer.
MATERIAL AND METHODS
The series consisted of all cases of lip cancer (ICD 140) reported to the Finnish Cancer Registry in 1953-73, a total of 3,169 cases in males and 303 cases in females. Tumours located on the skin of the lip or on the oral mucosa were excluded along with various precancerous lesions. The diagnosis of cancer was verified histologically in 95% of the cases in males (99 % 1964-73) , and in 92% in females (95% 1964-73) . A large majority of the tumours were squamous-cell carcinomas. The incidence data on lip cancer in the other Nordic countries (Denmark, Iceland, Norway, Sweden) were obtained from the international compilations of Doll, Payne and Waterhouse (1966) , Doll et al. (1970) and Waterhouse et al. (1976) . All rates were adjusted for age to the "world standard population" (Doll et al., 1970) by the direct method, and are given per 100,000 person years.
The Finnish Cancer Registry was established in 1952. It is population-based and covers the entire country. All hospitals, pathological laboratories and practitioners are requested to report to the Registry all cases of cancer that come to their attention. Since 1961 reporting has been compulsory. In addition, the Registry receives copies of all death certificates issued in the country which mention cancer.
The population of Finland was 4 1 million in 1953 and increased to 4-7 million in 1973. Continuous immigration from rural areas to towns has taken place throughout the 20th century. An average of 2/5 of the population lived in urban areas during the study period (about 1/3 in the early 1950s, 1/2 in the 1970s). Due to the large differences within the country in degree of urbanization (a greater proportion of the population in southern Finland living in urban areas), a weighted average of the urban and rural incidence rates was calculated for each province; the weights were urban: rural = 2: 3. The main occupations in Finland are in agriculture and forestry (46°% in 1950, 36% in 1960 and 20% in 1970, of the economically active population) and in industry (21 % in 1950, 22% in 1960 and 26% in 1970) (Central Statistical Office of Finland, 1976) .
Finland is situated between latitudes 60°a nd 70°north, one third of her length lying above the Arctic Circle. The climate is greatly influenced by the Gulf Stream, which means that the weather is generally much warmer than that in other areas in the world at the same latitude. Since Finland is located near the Atlantic Ocean (to the west) and the continent of Eurasia (to the east), its climate is characterized by rapid daily changes and a marked seasonal variation.
RESULTS
In 1953-73, the mean annual number of new cases of lip cancer in Finland was 151 for males and 14 for females. The mean annual age-adjusted incidence rate was 7-3 in males and 0 5 in females; the male/ female ratio of the rates was 14 6. The annual rate in males was rather stable in the 1950s, some 8-9/105 ( Fig. 1 ). In the 1960s, the incidence decreased, and in the 1970s it has remained at 5-6/105. In females, only a very slight decrease with time was observable in the risk of lip cancer ( Fig. 1) . In 1971-73, cancer of the lip constituted 2-9% of all cancers in males and 0.3% in females.
The incidence in males of lip cancer in Finland was higher than that in the other Nordic countries (Table I ). The rate has been decreasing with time in Denmark and Norway, while the incidence for Sweden has remained fairly constant since the late 1950s.
The age-incidence curves (Fig. 2) revealed a steep increase in the risk in males from 40-50 years of age up to old age. The curves for and 1960-66 run a rather similar course, whereas the rates for 1967-73 are lower in all age groups. The shape of the curves for single birth cohorts (Fig. 3) suggests that the decrease in the risk observable in the 1960s concerned all cohorts simultaneously, and that no major decrease is to be expected in the near 1953-1956-1959-1962-1965-1968-1970 future. The same can also be seen by extrapolation of the curve in Fig. 1 . The risk of contracting lip cancer was higher in rural than in urban areas (Table  II) ; this held true for both sexes and for 11 provinces out of 12. A decrease with time in the incidence for males was observable for both urban and rural populations. The urban-rural ratio of the age-adjusted 1 1953-1959 2 1960 -1966 3 1967 -1973 incidence rates ranged from 0-66 to 0 53 during the study period, and did not show a consistent trend (Table II) . The incidence of lip cancer for both sexes in both urban and rural areas was highest in the northern and eastern parts of 1953-55, 1956-60, 1961-65, 1966-70 and 1971-73 . Mlid-year of each birth cohort is id(licated in the figure.
the country; the same held for the urbanrural adjusted incidence rates (Fig. 4) . (Muir, 1970) .
The Nordic countries can be regarded as a suitable area for international comparisons. In all these countries (Denmark, Finland, Iceland, Norway and Sweden) a population-based cancer registry has been in operation for more than 20 years. The percentage of histologically verified diagnoses of lip cancer is high in these countries, varying from 95 to 990o (Ringertz, 1971.) .
The age-adjusted incidence of cancer of the lip in Finland was higher than that in the other Nordic countries; a two-fold difference was observable between Finland and Sweden. Since no significant difference exists between Finland and Sweden in the amount of solar radiation energy (cf. Swanbeck and Hillstr6m, 1971) , the excess risk observed in Finland is not in accordance with the hypothesis of an association between actinic radiation and lip cancer. [1961] [1962] [1963] [1964] [1965] [1966] [1967] [1968] [1969] [1970] for male urban and rural populations, by province. Weighted averages of the urban and rural age-adjusted rates are also given, the weights being urban: rural = 2: 3. The stratification indicates relative rates (whole country = 1 00). Dots 1-4 on the "Weighted" map show the locations of the 4 stations measuring solar radiation energy (see Table III ).
A decreasing trend in the risk of lip cancer in males has been observable in all Nordic countries except Sweden, where the trend has run a remarkably stable course. A decrease in the incidence has been a common finding in many other countries too (Doll et al., 1966 (Doll et al., , 1970 Waterhouse et al., 1976 ). The age-adjusted incidence rate of lip cancer in males was highest in the northern and eastern provinces of Finland, and lowest in the southern parts of the country, which indicates a positive correlation between the risk of lip cancer and latitude. A negative correlation was found between the results of radiation measurements and the incidence of lip cancer. Both these findings speak against the theory on the association between exposure to sunlight and the risk of lip cancer. As the geographical variation was similar for both urban and rural populations, the northsouth difference cannot be accounted for by differences in the degree of urbanization. Regional incidence data from Sweden (The Swedish Cancer Registry, 1971) and Norway (The Cancer Registry of Norway, 1964 Norway, , 1969 Norway, , 1973 indicate a higher risk of lip cancer in the northern parts of these countries, too, but a consistent north-south gradient similar to that in Finland cannot be demonstrated.
It might be suggested that the decrease in the risk of lip cancer in Finland is merely a consequence of the continuous urbanization that has taken place during the 20th century. However, since the incidence for both urban and rural populations decreased with time, the decrease in the total age-adjusted rates does not solely depend on the decrease in the proportion of rural population in the country.
The urban-rural ratio of the ageadjusted male incidence rates was low: only 0 53-0 66. This ratio is the lowest observed for any type of cancer in Finland (Teppo et al., 1975 (Lindqvist, 1977) . On the other hand, the male/female ratio of the age-adjusted incidence rates for lip cancer is high, being third in rank order after cancers of the larynx and lung (Teppo et el., 1975) . This results in a nearly 20-fold difference in the risk between rural males and urban females (7 9 vs 0-46 per 105 in 1961-70) which can hardly be accounted for by any difference in the exposure to sunlight.
In terms of the sunlight hypothesis, the geographic distribution of the risk of lip cancer in Finland suggests that the rural male population in the north and east would be exposed to a markedly greater extent than that in other parts of the country. This seems unlikely, although the proportion of the population working outdoors is greater in the north and east than in the south (Central Statistical Office of Finland, 1976) . However, the standard of living is lower and the percentage of heavy smokers greater in the northern and eastern provinces than in the rest of the country (Heinonen et al., 1972; Central Statistical Office of Finland, 1977) . The geographic differences in the risk of lip cancer could also be accounted for by factors directly or indirectly related to these socio-economic parameters. A rather low social-class ratio of the age-adjusted mortality rates of lip cancer was found also in the U.S.A. (Hoover et al., 1975) .
In conclusion, the results of this study are not in accordance with the theory of the association between exposure to sunlight and the risk of lip cancer. This is contradictory to the fact that most patients with lip cancer, also in Finland, are old males who have worked outdoors for long periods of time (Lindqvist, 1977) . Sunlight might not, however, be the most decisive climatic factor involved. An explanation for the findings would be provided on the assumption that there is a synergistic action of a climatic factor related to outdoor occupation and some socio-economic factors related to, for example, smoking and/or diet. On the other hand, smoking a pipe does not play a major role in the aetiology of lip cancer in Finland, since of the 92% of all male lip-cancer patients who had ever been regular smokers, only 8-5% had smoked mainly a pipe (Lindqvist, unpublished) . It can be concluded that, contrary to the suggestions made by textbooks and many other sources, the aetiology of lip cancer is rather complex, and certainly multifactorial.
